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Introduction: To report the results of a large series of patients undergoing treatment for Duane’s syndrome.
Methods: Patients with Duane’s syndrome undergoing strabismus surgery of a horizontal muscle recession
procedure, medial rectus recession for an esodeviation or lateral rectus recession for an exodeviation, in
order to correct an abnormal head position (AHP) and a significant tropia in primary position were
identified. Amount of recession varied with the angle of deviation in forced primary position, versions and
ductions, and intraoperative forced ductions. Elimination of AHP was used as a criterion for success.
Results: Fifty nine patients were treated with either unilateral or bilateral medial or lateral rectus recession.
Mean follow up was 3.1 years. Ninety three percent achieved a postoperative alignment of (15˚ AHP,
66% achieved (5˚ AHP. Only three patients, two from the unilateral Type II group and one from the
bilateral combined Types I and II group, went on to have a second procedure for a noticeable residual
AHP.
Conclusions: Success (good to excellent results) of horizontal muscle recession was achieved in 93% of
patients. Unilateral or bilateral horizontal rectus muscle recession offers a simple and effective surgical
option for eliminating AHP and is our treatment of choice in patients with Duane’s syndrome.

T
he incidence of Duane’s syndrome is 1% to 4% of
strabismus patients.1 It is the most common type of
congenital ocular aberrant innervation.2 Alexander

Duane, as well as other authors, characterised this entity
with the following features: (1) complete or partial absence
of abduction of the affected eye; (2) partial, or rarely
complete, deficiency of adduction of the affected eye; (3)
retraction of the affected eye into the orbit on adduction; (4)
a sharply oblique movement of the affected eye either up and
in or down and in on adduction; (5) partial closure of the
eyelids (pseudo-ptosis) of the affected eye on adduction, and
(6) deficiency of convergence in which the affected eye
remains fixed in primary position while the unaffected eye is
converging.

The major indications for surgical correction in patients
with Duane’s syndrome are an abnormal head position
(AHP) of greater than 15˚ and/or a significant deviation in
primary position. Several surgical options have been
described in the literature. These include ipsilateral rectus
muscle recession,3 4 vertical rectus muscle transposition,5

lateral posterior fixation sutures,6 simultaneous medial and
lateral rectus recessions,7 8 and surgery on the normal eye.9

We have chosen ipsilateral medial or lateral rectus muscle
recession as the surgical procedure. The purpose of this study
is to report the results of a large series of patients undergoing
a unilateral or bilateral horizontal muscle recession procedure
for Duane’s syndrome.

METHODS
All charts of patients seen with the diagnosis of Duane’s
syndrome at the University of Iowa Hospitals and Clinics
between 1972 and 1999 were reviewed. Exclusion criteria
were previous strabismus surgery done elsewhere, primary
surgery other than recession of one or two horizontal
muscles, and postoperative follow up less than four weeks.
The indication for surgery was an AHP of greater than 15 .̊ All
patients had surgery for this AHP.

The visual acuity of each patient was assessed by Snellen
letters, line pictures, HOTV letters, or by fixation pattern.
Abnormal head position was measured pre- and postopera-
tively in early cases by estimation and later by using an

orthopedic goniometer when the age of the patient permitted.
Strabismus measurements were done by alternate cover
prism test in forced primary position and in the AHP at
distance and near. Versions and ductions were documented
on a scale of +4 (marked overaction) to 0 (normal) to –4
(marked underaction, cannot get past midline).

Forced duction testing was performed intraoperatively. The
severity of the restriction was measured either by a scale of +1
to +4 restriction (the higher number indicating increased
tightness) or by a scale of mild, moderate, or severe
restriction. Surgical technique was recession through a limbal
approach, using an adjustable suture when feasible.
Evaluations were performed preoperatively, postoperatively
at one week, six weeks, and periodically thereafter. The
effectiveness of surgery on the AHP was determined at the
last postoperative visit. The amount of final postoperative
AHP was categorised into four groups:.15˚ (poor), (15˚
(good), (10˚(very good), and (5˚to no AHP (excellent).

Patients were categorised into groups by unilaterality
versus bilaterality and by type of Duane’s syndrome.
Patients classified as Type I had an esotropia in forced
primary position with limited abduction and little or no
adduction deficit. Duane’s Type II patients had an exotropia
in primary position with limited adduction. Duane’s Type III
patients were limited in both abduction and adduction. These
patients had either an esotropia or an exotropia in primary
position depending on the imbalance of the abnormal
innervation.

Table 1 Patient groups

Unilateral Bilateral Combined

Type I 26 17
Types I and II 1

Type II 5 0
Types II and III 2

Type III 3 5
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Table 2 Summary of raw data

Subject Age* Eye

Preoperative
findings Postoperative findings

Procedure F/U*1˚ DeviationAHP 1˚ Deviation AHP

Unilateral-Type I
1 7 L 20LET 30 L̊ 16ET 10 L̊ LMRc 6 10 mo
2 4 L 20LET 25 L̊ 0 0 LMRc 5.5 8
3 9 mo L 16LET 30 L̊ 0 0 LMRc 6 2.5
4 6 L 20LET 25 L̊ 1–4E 0 LMRc 5 6
5 2 L 20LET 30 L̊ 0 0 LMRc 7 1.25
6 7 L 35LET 30 L̊ 1–4E ,15 L̊ LMRc 12

from limbus
2

7 14 L 25LET 25–30 L̊ 10LET 10 L̊ LMRc 12
from limbus
(adj)

1.5 mo

8 45 L 20LET 15–20 L̊ 1–4ET 5 L̊ LMRc 5
(adj)

1.5 mo

9 4 L 45LET 40 L̊ 1–4ET 10–15 L̊ LMRc 7 8
10 4 L 20LET 30 L̊ 6–8LXT 5–10 R̊ LMRc 7.5

(13 from
limbus)

13

11 3 L 30LET 15 L̊ 10ET 5 L̊ RMRc 4,
LMRc 4.5

3.5 mo

12 33 L 20ET 30–40 L̊ 4E 5 L̊ LMRc 7
(adj)

1 mo

13 3 L 40LET 40 L̊ 5LET ,5 L̊ LMRc 11.5
from limbus,
RMRc 3.5

5

14 14 L 25LET 20 L̊ 1–4E 0 LMRc 7
(adj)

3

15 3 L 35LET 30 L̊ 0 with AHP 5 L̊ LMRc 7 11 mo
16 4 L 20LET 30 L̊ 4ET 10 L̊,

15 R̊tilt
LMRc 5 5

17 6 L 30ET 20 L̊ 0 5 L̊ LMRc 6.5 9 mo
18 2 L 20–25LET 20 L̊ 0 0 LMRc 5 2 mo
19 54 L 14LET 20 L̊ 5LET 5–10 L̊ LMRc 5

(adj)
1.5

20 8 L 35LET 30 L̊ 20LET 20 L̊ RMRc 4,
LMRc 5

2.5

21 22 L 20LET 25 L̊ 0 0 LMRc 6.5 1 mo
22 2 L 20LET 30 L̊ 1–4ET 0 LMRc 6 2.6
23 33 L 20LET 20 L̊ 0 0 LMRc 6

(adj)
11

24 1 L 30LET 25 L̊ 0 10 L̊ LMRc 12.5
from limbus

11 mo

25 15 L 30–35LET 0 D,
20 L̊ N

1–4ET 0 RMRc 4,
LMRc 5
(adj) - let
back
1.5 mm

2

26 5 L 25LET 30 L̊ 12ET 15 L̊ LMRc 6.5 3
Unilateral-Type II

27 33 R 18XT 20 L̊ 0 10 L̊ RLRc 7
(adj)

11 mo

28 29 R 25XT 30 L̊ 12RXT ,10 L̊ RLRc 16
from limbus
(adj)

1.5 mo

29 7 L 4X,4LhT 20 R̊ 5E 0 LLRc 6 1.25
30 3 L 6LXT 25 R̊ 18XT 30 R̊ LLRc 13.5

from limbus -
cont. 2nd
surg LLRc

4

31 1 R 12XT 45 L̊ 5X 40 L̊,
modLtilt

RLRc 6 -
cont. 2nd
surg RLRc

4 mo

Unilateral-Type III
32 20 L 12–14XT 20 R̊ 8–10XT 0 LLRc 7 2.5 mo
33 10 R 25–

30RXT,45–
50LXT

30 L̊ 1–4XT 5 L̊ RLRc 11.5
from
insertion

5

34 3 R 20RXT 20 L̊ 8XT 15 L̊ RLRc 8 4
Bilateral-Type I

35 24 25LET 30 L̊ 16LET 10 L̊ LMRc 7.5
(adj)

2

36 3 35LET 30 L̊ 3E 0 LMRc 8 7
37 6 25–30ET 15–20 R̊,

varLtilt
9ROH,
smLhT

5 R̊,
smRtilt

RMRc 6.5 1.8

38 34 35ET 35 L̊ 6X 5 R̊ LMRc 18
from limbus

11 mo

39 16 25LET 20 L̊ 4E 0 LMRc 6 1 mo
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RESULTS
Charts of 199 patients found with the diagnosis of Duane’s
syndrome were reviewed. One hundred and forty patients
were excluded from the study group for one of the following
reasons: did not require or did not choose to pursue surgical
correction (n = 108), had undergone strabismus surgery
elsewhere (n = 19), operated for a moderate angle of
deviation without an AHP (n = 5), had undergone vertical
muscle surgery in addition to horizontal muscle surgery
(n = 3), or had less than one month postoperative follow up
(n = 5).

A total of 59 patients were included in the study group. All
had surgical correction by recession of one or two horizontal
muscles. The procedure performed was determined by the
amount of deviation in primary position and the degree of
abnormal head position. In some bilateral cases unilateral

surgery was performed because of asymmetrical involvement.
The mean age was 13 years (range, 9 months to 54 years).
The ratio of males to females was 30:29. All patients had a
visual acuity of at least 20/40 or central, steady, and
maintained by fixation pattern in each eye except for one
33 year old female who had anisometropic amblyopia of the
left eye (20/70). The average follow up was 3.1 years (range,
1 month to 18 years). Fifty eight percent of the surgical group
had unilateral Duane’s syndrome, while 42% were affected
bilaterally. Of the unilateral group, the affected eye was
manifested in five right eyes and 29 left eyes. The number of
patients with each type of Duane’s syndrome is listed in
table 1. AHP prior to surgery ranged from a 15˚to a 45˚head
turn (mean 25 )̊.

Forty eight patients (81%) who were esotropic in primary
position had medial rectus muscle recession. Eleven patients

Subject Age* Eye

Preoperative
findings Postoperative findings

Procedure F/U*1˚ DeviationAHP 1˚ Deviation AHP

40 11 mo 60ET chin
down, L

0 0 RMRc 11 from
limbus, LMRc
11.5 from
limbus

4 mo

41 12 30LET 40 L̊ 3E 5 L̊ RMRc 3,
LMRc 6

9

42 2 20ET 30 L̊ 0 0 LMRc 6.5 2.6
43 1 25ET 30 L̊ 0 0 LMRc 7 (11

from limbus)
8 mo

44 5 30–35ET 30 R̊ 3XT, 4RhT 5 L̊ RMRc 11.5
from limbus,
LMRc 10.5
from limbus

2.4

45 3 18ET 30 R̊,
10 R̊tilt

1–4ET 0 RMRc 6.5 2.25

46 1 30LET 20 L̊ 0 0 LMRc 6 10
47 49 30LET 25 L̊ 14ET 10 L̊ RMRc 4 (adj),

LMRc 7 (adj)
4

48 11 20LET 15 L̊ 12ET 10 L̊ LMRc 5 2.5
49 2 35AET chin up 0 0 BMRc 5.5 (2/

3–3/4 tw up)
2.5 mo

50 1 35LET 30 L̊ 0 0 LMRc 12.5
from limbus

6 mo

51 8 20RET 30 R̊,
chindown

0 0 RMRc 12
from limbus

1.5 mo

Bilateral–Type III
52 36 IIIB 40ET 15 L̊ 10ET 15 L̊ RMRc

6–7
1.75 mo

53 1 IIIB 50AET chin up 4LHT sm chin
down

BMRc 5.5,
BSO
tenotomies

18

54 3 IIIB 18AET 20 c̊hin
up

0 0 BMRc 4
(1/2 tw up)

12

55 42 IIIB 25ET chin up 0 0 BMRc 6
(both adj) -
tied down
without
adjustment

1.5 mo

56 15 IIIB 45ET 20 L̊ 1–4E(T) 0 BMRc 13
from limbus

6 mo

Bilateral-Types I & II
57 34 I R, II L 45XT,

16LHT
30 R̊ 35XT, 12LHT 20˚ R RLRc 5 (adj),

LLRc 9 (16
from limbus) -
cont. 2nd
surg LLRc,LMRs

3

Bilateral-Types
II & III

58 4 IIR,IIIL 8XT 15–20 R̊ 0 ,5 R̊ LLRc 6 4
59 37 IIR,IIIL 40–45XT 20 R̊ 0 0 BLRc 8 (adj) 5

L, left eye; R, right eye; RMR, right medial rectus; RLR, right lateral rectus; LMR, left medial rectus; LLR, left lateral
rectus; BMR, bilateral medial rectus; BLR, bilateral lateral rectus; BSO, bilateral superior oblique; c, recession; s,
resection; ET, esotropia; XT, exotropia; HT, hypertropia; AET, A pattern esotropia; E(T), intermittent esotropia; tw,
tendon width; hT, hypotropia.
*In years except where mo = months.

Table 2 Continued
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(19%) who were exotropic in primary position had lateral
rectus recession. In fourteen patients the recessed muscle(s)
was placed on an adjustable suture. Either unilateral or
bilateral surgery was performed depending on the amount of
deviation in forced primary position and on evidence of a
unilateral or a bilateral disorder.

Intraoperative forced ductions were reported on 39
patients. Incomplete records may account for those not
recorded. All were positive, ranging from +1 to +4 restriction.
Of these patients, 82% had at least a moderate (>+2)
restriction. No correlation was found between amount of
restriction and degree of preoperative AHP.

A summary of the raw pre- and postoperative data,
including the deviation in primary position and the amount
of head turn, is shown in table 2. Eleven patients had fields of
single binocular vision recorded although both pre- and
postoperative fields were available in only one patient. This
patient had bilateral Duane’s Type I. The fields are shown in
figure 1. The change in the postoperative field to encompass
primary position is apparent.

The pre- and postoperative versions of each patient are
shown in table 3. Fifty of the patients had preoperative
deficits in the affected gaze of –3 or worse. This deficit
improved in 31 of the cases but was never eliminated. In 21
patients, a limitation of the previously unaffected gaze
occurred postoperatively. There was no correlation between
the limitation of versions and the AHP in both pre- and

postoperative measurements. The postoperative AHP results
for each type of Duane’s syndrome are listed in table 4.

Four patients had a 15˚ AHP preoperatively.
Postoperatively, one had no AHP, one had 5˚AHP, one had
10˚ AHP, and one was unchanged. The latter patient had
bilateral Type III Duane’s and had no significant change in
AHP or versions but did have a marked reduction of the
deviation in primary position (40 to 10 prism diopters
esotropia). Thus, all patients with a preoperative AHP of 15˚
had either an improvement of their head turn or their eye
alignment.

Four patients had a postoperative AHP .15 .̊ Three
required a second procedure. Two had unilateral Type II
and one had bilateral Type I and II. All were initially well
corrected but the AHP returned at six weeks, four years, and
three years respectively. The fourth patient, with unilateral
Type I Duane’s syndrome, did not pursue a second surgery.
Primary position alignment was reduced from 35 to 20 prism
diopters esotropia and the AHP was also reduced from a 30˚
to a 20˚left head turn.

DISCUSSION
The goal of surgical correction of patients with Duane’s
syndrome is to relieve the AHP and correct the deviation in
primary position without causing an increase in up- or
downshoots, globe retraction, or narrowing of the palpebral
fissure. In planning surgery on these patients, it is important
to approach each case individually and to take into
consideration all factors, including primary position align-
ment and any AHP.

Several types of surgical procedures have been proposed for
the treatment of Duane’s syndrome. Molarte and Rosenbaum
recommended vertical rectus muscle transposition for the
treatment of Duane’s Type I patients with severe abduction
deficiency.5 The superior and inferior rectus muscles are
moved toward the lateral rectus. The objective is to align the
eyes in primary position, enhance abduction in the affected
eye, and expand the diplopia-free field of single binocular
vision. Although they were able to enlarge the field to a mean
of 60 ,̊ 15% developed a postoperative vertical deviation and
almost half of their patients required a secondary procedure
involving recession of the ipsilateral medial rectus to achieve
acceptable eye alignment and head position. Other reports
state that full abduction was usually not obtained and the
risk of anterior segment ischaemia is increased when three or
four muscles are operated upon.10–13

Foster6 warned that ipsilateral medial rectus recession
should be avoided in the primary transposition procedure and
even as a secondary procedure because of the risk of
decreased adduction and the possibility of late overcorrection.
He proposed vertical muscle transposition augmented with
lateral posterior fixation sutures to enhance the tonic
abducting force without compromising adduction. Small,
induced vertical deviations were found in primary position in
20% of patients. Botulinum toxin injection14 15 of the
ipsilateral medial rectus muscle or a contralateral medial
rectus muscle recession done secondarily was suggested for
notable residual deviation even after this augmented
transposition procedure.

Surgery on the normal eye for patients with Duane’s
syndrome has also been proposed. Saunders et al9 advocate
this technique on the basis of two theories: (1) very large
recessions or posterior fixation sutures on the unaffected eye
cause comparable duction limitations as the affected eye,
allowing a wider field of diplopia-free field and (2) Hering’s
law states that contraction of a muscle will result in equal
and simultaneous innervation to the yoke muscle. However,
Duane’s syndrome is a disorder in which Hering’s law does
not apply. Theoretically, increased innervation to the muscle
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Figure 1 Single binocular visual fields (patient 35). (A) Preoperative.
(B) Postoperative.
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Table 3 Pre- and postoperative versions

Subject

Preoperative Postoperative

Procedure

Right eye Left eye Right eye Left eye

Abduc-
tion

Adduc-
tion

Adduc-
tion

Abduc-
tion

Abduc-
tion

Adduc-
tion

Adduc-
tion

Abduc-
tion

Unilateral-Type I
1 0 –2.5 –1 –1.5 LMRc 6
2 0 –3 0 –3 LMRc 5.5
3 0 –4 –1 –3 LMRc 6
4 0 –4 0 –4 LMRc 5
5 –1 –4 –1 –3.5 LMRc 7
6 0 –4 –2 –3 LMRc 12

from
limbus

7 0 –4 0 –4 LMRc 12
from
limbus
(adj)

8 0 –4 –1 –3.5 LMRc 5
(adj)

9 0 –4 –1 –3 LMRc 7
10 –1 –4.5 –2 –3 LMRc 7.5

(13 from
limbus)

11 0 –4 –1 –3 RMRc 4,
LMRc 4.5

12 0 –4 –1 –4 LMRc 7
(adj)

13 –1 –4 –1 –4 LMRc 11.5
from
limbus,
RMRc 3.5

14 0 –4 –2 –3 LMRc 7
(adj)

15 0 –4 –2 –4 LMRc 7
16 0 –4 –1 –3 LMRc 5
17 0 –4 –1 –3 LMRc 6.5
18 0 –4 –0.5 –2 LMRc 5
19 0 –4 –2 –4 LMRc 5

(adj)
20 0 –5 0 –3.5 RMRc 4,

LMRc 5
21 0 –4 –3 –3.5 LMRc 6.5
22 0 –4 –1 –2 LMRc 6
23 –1 –2.5 –1 –2 LMRc 6

(adj)
24 0 –4 0 –4 LMRc 12.5

from
limbus

25 0 –5 –2 –3 RMRc 4,
LMRc 5
(adj) - let
back
1.5mm

26 0 –4 –1 –3 LMRc 6.5
Unilateral-Type II

27 0 –1.5 –1 –2 RLRc 7
(adj)

28 0 –4 –2 –4 RLRc 16
from
limbus
(adj)

29 –1 –0.5 –0.5 –0.5 LLRc 6
30 –4 0 –3 0 LLRc 13.5

from
limbus -
cont. 2nd
surg LLRc

31 –1 0 0 0 RLRc 6 -
cont. 2nd
surg RLRc

Unilateral-Type III
32 –2 –3 –2 –3 LLRc 7
33 –2.5 –1 –4 0 RLRc 11.5

from
insertion

34 –3 –4 –3 –4 RLRc 8
Bilateral-Type I
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of the unaffected eye should not cause the yoke lateral rectus
muscle of the affected eye to fire equally since the lateral
rectus is abnormally innervated. Jampolsky recommends

asymmetric recession of the medial recti of both eyes as
surgery on the medial rectus of the affected eye often is
insufficient for complete head turn correction.16

Subject

Preoperative Postoperative

Procedure

Right eye Left eye Right eye Left eye

Abduc-
tion

Adduc-
tion

Adduc-
tion

Abduc-
tion

Abduc-
tion

Adduc-
tion

Adduc-
tion

Abduc-
tion

35 –1 –1 –1 –4 –1 –1 –1.5 –4 LMRc 7.5
(adj)

36 –1 0 –1 –4 0 –1 –1 –3 LMRc 8
37 –4 0 0 –1 –3 –1 0 –1 RMRc 6.5
38 –2 0 1 –5 –1 0 –3 –3.5 LMRc 18

from
limbus

39 –1.5 0 0 –4 –1 0 0 –4 LMRc 6
40 –1.5 0 0 –2.5 0 0 0 –2 RMRc 11

from
limbus,
LMRc 11.5
from
limbus

41 –1 –1 0 –4 –1 0 –2 –3.5 RMRc 3,
LMRc 6

42 –1 0 0 –4 –0.5 0 0 –4 LMRc 6.5
43 –1 0 0 –4 –1 0 –1 –2 LMRc 7 (11

from
limbus)

44 –4.5 0 0 –1 –3 –1.5 –1 0 RMRc 11.5
from
limbus,
LMRc 10.5
from
limbus

45 –4 –1 0 0 –3 0 0 –1 RMRc 6.5
46 –1 –0.5 0 –2 –1 0 –2 –1.5 LMRc 6
47 –2 0 0 –5 –2 –1 –1 –4 RMRc 4

(adj), LMRc
7 (adj)

48 –0.5 0 0 –4 –2 –1 –1 –3 LMRc 5
49 –3.5 0 0 –3.5 –2 –1 –1 –2.5 BMRc 5.5

(2/3–3/4
tw up)

50 –1 0 0 –4 –1 0 –2 –3 LMRc 12.5
from
limbus

51 –4 0 0 –1 –3 –2 0 0 RMRc 12
from
limbus

Bilateral-Type III
52 –4 –2 –2 –4 –4 –3 –1 –4 RMRc 6–7
53 –3.5 –2 –2 –3.5 –3.5 –2 –2 –3.5 BMRc 5.5,

BSO
tenotomies

54 –3 –1 –1 –3 –4 –3 –3 –3 BMRc 4
(1/2 tw up)

55 –4 –3 –2 –4 –4 –4 –4 –4 BMRc 6
(both adj) -
tied down
without
adjustment

56 –6 –3 –2 –6 –4 –4 –4 –4 BMRc 13
from
limbus

Bilateral-Types I & II
57 –1 0 –3.5 0 –1.5 0 –3 –1 RLRc 5

(adj), LLRc
9 (16 from
limbus) -
cont. 2nd
surg
LLRc,LMRs

Bilateral-Types II & III
58 –1 –1 –1.5 –2 0 –1 –1 –4 LLRc 6

59 –1 –2 –1 –3 0 –2 –1 –3
BLRc 8
(adj)

LMR, left medial rectus; RMR, right medial rectus; BMR, bilateral medial rectus; LLR, left lateral rectus; RLR, right
lateral rectus; BSO, bilateral superior oblique; c, recession; s, resection.

Table 3 Continued
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Resections of horizontal muscles of the involved eye should
be avoided because the effect of this procedure is unpredict-
able. In light of the underlying innervational abnormality,
the co-contraction becomes more evident16–18 and large
iatrogenic deviations can be produced.

In Duane’s Type I (no adduction deficit), the amount to
recess the medial rectus muscle is the amount necessary to
free the forced ductions.10 In our study, all intraoperative
forced ductions done were positive and became free after
disinserting the appropriate rectus muscle from the globe.

This study had only one patient who had single binocular
visual fields recorded pre- and postoperatively. These fields
demonstrate a change to encompass the primary position
postoperatively but show limitation to both adduction and
abduction of the involved eye both pre- and postoperatively.
Velez, Foster, and Rosenbaum19 have claimed that transposi-
tion procedures allow more abduction of the involved eye,
thereby increasing the temporal binocular field. Some fields
are documented showing improved single vision to the
involved side but at the same time showing limitations of
the single binocular field to the uninvolved side. Therefore,
abduction is improved but at the expense of adduction.
Morad, Kraft, and Mims20 claim that by recessing the medial
rectus of the uninvolved eye an excessive amount, the field of
binocular single vision of the involved side can be improved.
However visual fields have not been published to substantiate
this. The information in this paper and the papers mentioned
above show the need for some type of clinical trial using the
various methodologies to treat Duane’s syndrome to answer
the question ‘‘Which procedure gives the best range of single
binocular vision?’’

Most patients had preoperative version deficits in the
affected gaze of –3 or worse. This deficit improved in most
cases but was never eliminated. Motility was not normalised
and, in fact, although the affected gaze may have improved,
there was a resultant limitation of the opposite gaze. This
may be the result of large recessions. Although versions were
not full postoperatively, strabismus, and thus the AHP,
improved and did not recur. It is our conclusion that the
abnormal head position is not the result of the deficit
versions, but of the need to obtain binocularity. Although in
retrospect this may have been tested by observation of the
AHP after monocular occlusion, this was not done. Surgery
decreased or corrected the deviation in primary position and
thus alleviated the abnormal head position.

In bilateral cases, it has been recommended to perform
simultaneous medial and lateral rectus recessions. However,
Goldstein and Sacks7 add that although they suggest that this
may be the procedure of choice, the incidence of bilateral
Duane’s syndrome is small and the number needing surgical

correction is even smaller. More time and cases are necessary
to substantiate this approach. Of the seventeen cases of
bilateral Type I, 12 had unilateral medial rectus recession
surgery. All were corrected to the very good to excellent
groups. There were five cases of bilateral Type III and two
cases of bilateral combined Types II and III. These were also
well corrected. Only the bilateral combined Types I and II
required re-operation.

The difficulty with the surgical treatment of Duane’s Type
II patients with exotropia has been noted by other authors.9

The current study confirms this finding. All patients requiring
a second procedure for a residual AHP were either from the
unilateral Type II group or from the bilateral combined Types
I and II group. These three patients were undercorrected
following the initial surgery. The remaining three Type II
patients had only one surgery and results were good with a
(10˚head turn on the final visit. In Type III patients, the co-
contraction and the greater frequency of up- and down-
shoots21 may account for the problem in predicting the
necessary amount of recession.

The use of adjustable sutures is extremely advantageous in
cooperative patients and we recommend this technique
whenever possible. Fourteen of our patients had procedures
with adjustable sutures. Thirteen had a postoperative out-
come of very good to excellent. In addition to the elimination
of the AHP, we suggest that for the immediate postoperative
adjustment, the ideal measurement to attain is orthophoria
to slight overcorrection in primary position.22 23

As with any retrospective study, however, there are
limitations. All patients had at least one month postoperative
follow up. At this point, the result was successful, but
obviously that could change with further follow up. As
postoperative change may occur at any time, the minimum
amount of postoperative follow up has never been deter-
mined.

Because of the length of time of the period reviewed and
the large number of study patients, there were numerous
preoperative examiners. In early cases, the head position was
estimated although in many later cases it was measured. It
was, however, the surgeon who ultimately judged the head
position. Ideally, the head position would be measured
objectively in all cases but owing to the young age of some
patients, this is not always possible. It has been noted at our
institution that, in most cases, the estimated amount of AHP
corroborated closely to that measured.

With a mean follow up of 3.1 years, this series demon-
strates the stability of successful results in medial or lateral
rectus recessions. Only three went on to have a second
procedure, confirming the difficulty in treating Type II
Duane’s syndrome patients.

Excellent outcomes of an AHP were achieved in patients
who had recession of the appropriate horizontal muscles. This
method offers a simple and effective surgical option for
eliminating an abnormal head position and is our treatment
of choice for patients with Duane’s syndrome.
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